Cardiac emergencies in children represent an extremely important issue in medical practice. In general, interventional treatment could be optional in many situations, however it can be indicated in emergency conditions. There are many diseases at pediatric age that can benefit from interventional treatment, thus reducing the surgical risks and subsequent complications. Balloon atrioseptostomy, patent ductus arteriosus (PDA) closure, percutaneous or hybrid closure of a ventricular septal defect, pulmonary or aortic valvuloplasty, balloon angioplasty for aortic coarctation, implantation of a stent for coarctation of the aorta, for severe stenosis of the infundibulum of the right ventricle, or for PDA correction are among the procedures that can be performed in emergency situations. This review aims to present the current state of the art in the field of pediatric interventional cardiology.
INTRODUCTION
Cardiac emergencies in children represent a pathology that is not very common, most of these critical conditions being recorded in newborns and small infants. Emergency treatment requires rapid intervention, any delay being associated with a high morbidity and mortality in these cases. Interventional treatment in emergency situations should be carefully considered, taking into account the indications but at the same time all risk factors associated with this type of treatment such as rhythm or conduction disorders, risk for perforation and cardiac tamponade, risk of heart failure (HF) aggravation, and cardiogenic shock. 1 Contrast media administration may also increase procedural risk, especially when associated with other previously discovered risk factors such as acute kidney injury, pre-existing hypotension, infection or sepsis, requiring the administration of potentially nephrotoxic substances (e.g., gentamicin). [2] [3] [4] In newborns, cardiac emergencies that can be managed with interventional therapies include transposition of the great arteries (TGA), simple valvular obstructive diseases such as critical pulmonary stenosis (PS), critical aortic stenosis (AS), aortic coarctation (AC) with contraindica-tions for surgical treatment; complex obstructive disorders such as tetralogy of Fallot (TOF) or pulmonary atresia with intact ventricular septum (APSI); and left-to-right shunt diseases such as large ventricular septal defects (VSD) or patent ductus arteriosus (PDA) associated with HF and pulmonary hypertension (PH).
All these cardiac emergencies are extreme forms of congenital heart disease (CHD), and should be approached with great discernment and following the establishment of a protocol between the pediatric interventional cardiologist and the cardiovascular surgeon. The approach to these critical types of CHD may vary from one center to another, depending on the cardio-surgical collaboration protocol. This review aims to present the current state of the art in the field of pediatric interventional cardiology.
INTERVENTIONAL TREATMENT IN TRANSPOSITION OF THE GREAT ARTERIES

ANATOMICAL AND CLINICAL ASPECTS
TGA is a cyanogenic heart malformation that occurs in 5% of children with CHD. Anatomically, the origin of the great arteries is inverted at the exit level of the two ventricles, resulting in parallel circulation of the systemic and the pulmonary blood as a pathophysiological consequence.
Cellular oxygenation is the engine of growth and development, and in this condition growth is severely impaired, survival being impossible in the absence of an adequate atrial, ventricular or arterial mixing of the blood through an atrial septal defect (ASD), ventricular septal defect (VSD), or PDA. 
PROCEDURAL ASPECTS
The Rashkind procedure was first performed more than 50 years ago by Rashkind in order to obtain a better mixing of blood in patients with TGA. The procedure can be performed in the cardiac catheterization laboratory or in the neonatal intensive care unit with the patient under deep sedation, preferably under general anesthesia using femoral or umbilical venous approach. The procedure consists in the mechanical augmentation of the ASD or patent foramen ovale (PFO), either by rupture of the septum with an inflated balloon, or by using alternative techniques (a blade that cuts the septum or a puncture needle). 
RESULTS AND COMPLICATIONS
The results of the Rashkind procedure are favorable in most of the cases, sometimes requiring reintervention to consolidate the result. In the case of an effective Rashkind maneuver, the surgical arterial switch correction can be postponed for an optimal duration of 4 weeks after the 
PROCEDURAL ASPECTS
Interventional treatment should be performed urgently and consists in pulmonary balloon valvuloplasty (PBV), which is the treatment of choice. This procedure was first performed in 1982 by Kan and colleagues. 15 The dimension of the valvuloplasty balloon should be up to 110-125% larger than the pulmonary valve diameter measured at the baseline angiography. The patient should be under general anesthesia, with orotracheal intubation and mechanically ventilated. Using a femoral or jugular venous access, the stenosis is first crossed by a catheter. This is followed by crossing the stenosis with a guidewire supporting a balloon, which will be positioned in order to alienate the area of stenosis in the middle of the balloon. Once reaching the target position, the balloon will be expanded. Figure   2 shows a right ventricle angiography in left lateral projection, illustrating a severe pulmonary stenosis alongside hypertrophy of the right ventricle, and infundibular reaction with spasm to contract media administration.
Postprocedural evaluation of the residual gradient at the stenosis level is performed by pull-back with peakto-peak gradient measurement, while the calculation of the ratio between RV pressure and systemic pressure can offer a picture of the results obtained. A favorable result is represented by a significant reduction of the peak-topeak gradient and by a ratio between the RV pressure and the systemic pressure lower than 0.5.
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RESULTS AND COMPLICATIONS
The results obtained by PBV in PS are usually favorable, 84-88% of cases being free from any reintervention 
Complications associated with interventional procedures of AS are more frequent in neonates. Mortality varies between 2% in older children to 38% in neonatal critical AS. 25 Complications may be related to vascular damage, such as aneurysm formation, dissection, rupture, thrombosis or perforation (0.2%), but valvular or myocardial complications have been also described. 25 Severe acute aortic regurgitation may appear in 1.6% of cases, aortic avulsion in 0.2%, and aortic perforation in 0.5%. Figure 3A shows the passing of the guidewire through the coarctation, which in this case is almost atretic. Figure 3B shows the predilatation with a 4-mm balloon, and Figure 3C demonstrates positioning of the stent at the coarctation level, which is postdilated ( Figure   3D ) to obtain a better apposition to the aortic wall.
The results of stent implantation for coarctation of the Studies comparing it to the modified Blalock-Taussig shunt are showing a lower thirty-day mortality rate (1.7% versus 4.9 %), but mortality until corrective surgery was 8.4%
for RVOT stenting compared to 4.9% for modified BlalockTaussig shunt. 44, 45 The major complications related to this procedure are perforation of the RVOT and hemopericardium, damage of the tricuspid valve apparatus, stent dislodgement into the right ventricle, stent embolization into the aortic arch followed by moderate to severe aortic valve regurgitation, or stent thrombosis.
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INTERVENTIONAL TREATMENT IN PULMONARY ATRESIA WITH INTACT VENTRICULAR SEPTUM
ANATOMICAL AND CLINICAL ASPECTS
Pulmonary atresia with intact ventricular septum (PAIVS)
is a rare CHD, representing 1-3% of all CHD cases. The anatomical abnormality consists in the absence of the membrane perforation of the pulmonary valve (60-70%)
that can be associated with varying degrees of right ventricle development disorders. 54, 55 Anatomically, the RV is structured into three parts: the inlet, the outlet, and the trabecular area. Thus, the RV may be classified into monopartite, bipartite, and tripartite ventricle. The assessment of RV development is an important factor for the therapeutic decision, which could also be influenced by other cardiac abnormalities associated with this CHD, such as stenotic coronary fistulas to RV.
PROCEDURAL ASPECTS
In case of pulmonary atresia with a thin membrane-like appearance, no significant pulmonary branch hypoplasia, a well-developed tripartite RV, and no associated coronary abnormalities, several lifesaving percutaneous interventions can be performed urgently. Radiofrequency pulmonary valvuloplasty followed by successive dilatations of the pulmonary valve with progressively increasing balloons is the procedure of choice in these cases. 
RESULTS AND COMPLICATIONS
The complications of these complex procedures are rela- The percutaneous interventional closure of the PDA is limited by the presence of at least 6 months of age or weight over 6 kg. However, in emergency situations, it is possible to close the PDA even at an earlier age, after carefully evaluating all the possible risks and the riskbenefit ratio.
PROCEDURAL ASPECTS
The PDA closure procedure is a standard one; however, a particular attention is required in case of a large PDA, which neccesitates a large-size device, due to the risk of 
The method of choice for VSD closure is surgical. Interventional method or hybrid methods may be used in specific cases. Both interventional and hybrid procedure for closing a VSD are usually reserved for muscular VSD for which the surgery may be challenging. 76 In the past, perimembranous VSD was also closed interventionally, but due to the severity and high rate of complications, currently these indications are very rare. A perimembranous VSD can be accepted for interventional closure when the aortic rim is more than 2 mm and the weight of the child is over 8-10 kg. 76 For the muscular VSD, the weight limitation for interventional closure is 5 kg, infants who weigh less than 5 kg being candidates for hybrid procedures.
RESULTS AND COMPLICATIONS
Interventional closure of a VSD is not a simple method, since it requires catheterization of the left heart, crossing the VSD, snaring the guidewire into the pulmonary artery, and externalization towards the venous side. Then, a right heart catheterization on the guidewire follows, with de- 
